4) 



metal-organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

Tris(1 ,1 0-phenanthroline-AC 2 N,N')- 
nickel(ll) hexaoxido-/i-peroxido- 
disulfate(VI) N,N-dimethylformamide 
disolvate monohydrate 

Miguel Angel Harvey, a b * Sebastian Suarez, c * Fabio 
Doctorovich c and Ricardo Baggio d 

a Facultad de Ciencias Naturales, Universidad Nacional de la Patagonia S.J.B., Sede 
Trelew, 9100 Trelew, Chubut, Argentina, b CenPat, CONICET, 9120 Puerto Madryn, 
Chubut, Argentina, c Departamento de Quimica Inorganica, Analitica y Qui'mica, 
Fisica/INQUIMAE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad 
de Buenos Aires, Buenos Aires, Argentina, and d Gerencia de Investigacion y 
Aplicaciones, Centro Atomico Constituyentes, Comision Nacional de Energia 
Atomica, Buenos Aires, Argentina 

Correspondence e-mail: unharvey@cenpat.edu. ar, seba@qi.fcen.uba.ar 

Received 25 November 2012; accepted 13 December 2012 

Key indicators: single-crystal X-ray study; T = 294 K; mean ct(C-C) = 0.007 A; 
disorder in solvent or counterion; R factor = 0.056; wR factor = 0.1 70; data-to- 
parameter ratio = 15.6. 



The asymmetric unit of the title complex, [Ni(Ci 2 H 8 N 2 ) 3 ]- 
S 2 0 8 -2C 3 H 7 N0H 2 0, consists of a complex [Ni(phen) 3 ] 2+ 
cation and one isolated pds anion, with two DMF molecules 
and one water molecule as solvates (where phen is 1,10- 
phenanthroline, pds is the hexaoxido-/Li-peroxoido-disulfate 
dianion and DMF is dimethylformamide). The [Ni(phen) 3 ] 2+ 
cation is regular, with an almost ideal Ni 11 bond-valence sum 
of 2.07 v.u. The group, as well as the water solvent molecule, 
are well behaved in terms of crystallographic order, but the 
remaining three molecules in the structure display different 
kinds of disorder, viz. the two DMF molecules mimic a 
twofold splitting and the pds anion has both S atoms clamped 
at well-determined positions but with a not-too-well-defined 
central part. These peculiar behaviours are a consequence of 
the hydrogen-bonding interactions: the outermost S0 3 parts 
of the pds anion are heavily connected to the complex cations 
via C— H- ■ O hydrogen bonding, generating an 
[Ni(phen) 3 ]pds network and providing for the stability of 
the terminal pds sites. Also, the water solvent molecule is 
strongly bound to the structure (being a donor of two strong 
bonds and an acceptor of one) and is accordingly perfectly 
ordered. The peroxide O atoms in the pds middle region, 
instead, appear as much less restrained into their sites, which 
may explain their tendency to disorder. The cation-anion 
network leaves large embedded holes, amounting to about 
28% of the total crystal volume, which are occupied by the 
DMF molecules. The latter are weakly interacting with the rest 
of the structure, which renders them much more labile and, 
accordingly, prone to disorder. 



Related literature 

For information on structures with coordinated pds, see: 
Youngme et al. (2007); Manson et al. (2009); Harrison & 
Hathaway (1980); Blackman et al. (1991); Harvey et al. (2011) 
and references therein. For examples of structurers with non- 
coordinating pds groups, see Baffert et al. (2009); Harvey et al. 
(2004, 2005); Youngme et al. (2008); Singh et al. (2009). For 
details of bond-valence analysis and the vector bond-valence 
model, see: Brown & Altermatt (1985) and Harvey et al. 
(2006), respectively. 




Experimental 

Crystal data 

[Ni(C 12 H 8 N 2 ) 3 ](S 2 O s )- 

2C 3 H 7 NOH 2 0 
M r = 955.65 
Triclinic, PI 
a = 10.4832 (3) A 
b = 12.2221 (4) A 
c = 18.0044 (6) A 
a = 79.691 (3)° 

Data collection 

Oxford Diffraction Gemini CCD S 

Ultra diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2009) 

T min = 0.945, r m „ = 0.952 

Refinement 

R[F 2 > 2a(F 2 )] = 0.056 
wR(F 2 ) = 0.170 
S = 1.04 

10070 reflections 
647 parameters 
246 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



S 2 o 8 2 "-2(C 3 H 7 NO)-H 2 0 



P = 76.725 (3)° 
y = 76.190 (3)° 
V = 2161.41 (12) A 3 
Z = 2 

Mo Ka radiation 
\i = 0.62 mm -1 
T = 294 K 

0.18 x 0.11 x 0.11 mm 



31646 measured reflections 
10070 independent reflections 
6165 reflections with / > 2ct(/) 
R m , = 0.041 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.65 e A~ 3 

Ap mi „ = -0.73 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D-A 


D-H-A 


01W-HlWyl---06 i 


0.85 (5) 


2.02 (6) 


2.839 (7) 


160 (10) 


OIW-HIWB- ■ OlD" 


0.85 (7) 


1.90 (7) 


2.668 (10) 


149 (7) 


C3B-H3B- ■ OIW" 


0.93 


2.54 


3.305 (8) 


139 


C1B-H1B-03" 


0.93 


2.55 


3.192 (6) 


126 


C3^1-H3^-08 


0.93 


2.59 


3.271 (6) 


130 


C3C-H3C- ■ Ol'" 


0.93 


2.43 


3.337 (6) 


164 


C5^-H5^1-03 


0.93 


2.58 


3.505 (7) 


170 


C5C-H5C- ■ 02 1U 


0.93 


2.53 


3.365 (7) 


150 
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D—H- ■ A 


D—H 


H- ■ A 


D- ■ -A 


D—H- ■ -A 


C6B-H6B- ■ Ol 1 


0.93 


2.53 


3.434 (5) 


163 


C6C-H6C- ■ 02 iv 


0.93 


2.56 


3.409 (6) 


151 


C8C-H8C- ■ 03 iv 


0.93 


2.30 


3.197 (6) 


162 


C10/1-H10/1---O8 v 


0.93 


2.48 


3.220 (6) 


137 


C10C-H10C- ■ OlE' 


0.93 


2.59 


3.228 (19) 


126 


Symmetry codes: (i) — x + 1, 
—x + l,—y + l, -z; (v) x, y - 


-y + i, 
l,z. 


-z + 1; (ii) x - 


1, y, z; (iii) x - 


1, y — 1, z; (iv) 



Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXL97 and PLATON (Spek, 
2009). 

The authors acknowledge the ANPCyT (project No. PME 
2006-01113) for the purchase of the Oxford Gemini CCD 
diffractometer and the Spanish Research Council (CSIC) for 
provision of a free-of-charge license to the Cambridge Struc- 
tural Database (Allen, 2002). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BR2216). 
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Tris(1,10-phenanthroline-K- 2 N r N f )nickel(ll) hexaoxido-//-peroxido-disulfate(VI) 
N,N-dimethylformamide disolvate monohydrate 

Miguel Angel Harvey, Sebastian Suarez, Fabio Doctorovich and Ricardo Baggio 

Comment 

The binding behavior of peroxodisulfate (pds) towards a number of transition metal metal cations (Cd(II), Hg(II), Cu(II), 
Mn(III), Zn(II), Ag(II)) has been well documentated in the literature Youngme et ah, 2007; Manson et ah, 2009., 
Blackman et ah, 1991; Harrison et ah, 1980; Harvey et ah, 2011, and references therein) but its rather elusive character as 
a ligand has also been evidenced in many other structures where the anion wouldn't coordinate, thus acting as a balancing 
counterion or, in occasions, just as a neutral co-crystallization agent in the form of peroxodisulfuric acid. Among the 
cations being reluctant towards pds coordination it must be mentioned the case of Cd (Harvey et ah, 2005); Co(III) 
(Singh et ah, 2009); Zn(II) (Harvey et ah, 2004), Cu(II) (Youngme et ah, 2008), Mn(IV) (Baffert et ah, 2009), and even 
the more stringent case of Ni, of which no crystal structure with pds had been reported up to date: in particular, all our 
previous experiments aimed to produce such a complex had so far been unsuccessful. 

Therefore, we present herein the first Ni n -pds structure, where the anion did not enter into the Ni" coordination sphere 
but behaves instead as a stabilizing counteranion: [Ni(phen) 3 ] 2+ .(pds).2DMF(H 2 0), where (phen: 1,10-phenanthroline; 
pds: peroxidisulfate dianion; DMF: dimethylformamide). 

The asymmetric unit of the complex consists of a globular [Ni(phen) 3 ] 2+ nucleus (Fig la), one isolated pds anion, two 
DMF and one water molecules as solvates. 

The [Ni(phen) 3 ] 2+ cationic centre is absolutely regular and does not differ from the more than 100 similar groups which 
appear in the v5.33 version of the CSD (Allen, 2002). The Bond Valence Sum for the Ni 11 cation in the title compound 
(Brown and Altermatt, 1985) is almost ideal (2.07 v.u.), and the regularity in the NiN6 coordination sphere is shown by 
the tight range of similar parameters (d(Ni-N): 2.087 (3)-2.100 (3)A; N-Ni-N cis angles: 79.04 (12)-79.71 (12)° 
(chelating); 92.79 (12)-96.46 (12)° (non-chelating); N-Ni-N trans angles: 172.06 (12)-170.20 (12)°), but it can perhaps be 
best assessed by the geometric disposition of the three Bond Valence Vectors associated to the three chelating phen 
ligands (for details, see Harvey et ah, 2006) which define an absolute planar array (sum of internal angles: 360.00°), and 
a theoretical (almost nil) resultant vector ( 0.017 v.u.). The cationic group as well as the water solvate are well behaved in 
terms of crystallographic order, but the remaining three groups in the structure display different kinds of disorder, as 
explained in detail in the refinement section, the two DMF mimicking different kinds of two-fold splitting (Figs. lc,ld) 
with occupation factors of 0.546 (12)/0.454 (12) and 0.520 (12)/0.480 (12), respectively. In the case of pds this occurs in 
a more complicated fashion, having both S's "clamped" at two well determined positions (Fig lb) and a not-so-well- 
defined central part (Occupation for 04,05:0.641 (3)). 

These peculiar behaviours may be better understood by inspection of Table 1, which gives the H-bonding interactions, 
and their representation in Fig 2. It is clearly seen therein that the outermost S0 3 parts of the pds anion are strongly 
connected to the cationic centres via H-bonding (10 donors out of 13 correspond to these groups), generating a sort of 
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stable [Ni(phen) 3 ]-pds network and acting as a clamp for the terminal S0 3 groups. The oxygens in the pds middle region, 
instead, are much less restrained to their sites, and this could explain some tendency to disorder. Similar mobility 
restrictions apply to the water solvate, donor of two strong bonds (Table 1, entries 1 and 2) and acceptor of one (3rd 
entry). On the other hand, the above cationic-anionic network leaves large embedded holes (about 28% of the total crystal 
volume, as calculated by PLATON, Spek, 2009). These holes are occupied by the DMF molecules (in light tracing in Fig 
2). Analysis of the acceptors in Table 1 and inspection of Figure 2 reaveals that they hardly interact with the rest of the 
structure, being thus labile and, accordingly, prone to disorder. 

Experimental 

The title compound was prepared by adding DMF to a solid, equimolar mixture of [Ni(CH 3 COO) 2 ].4H 2 0, K 2 S 2 0 8 and 
phen.H 2 0 in such a way that phen final concentration was 0.500 M. Crystals suitable for X-ray diffraction developed in a 
few hours. 

Refinement 

All C — H atoms were found in a difference map, but treated differently in refinement. Those attached to C were further 
idealized and finally allowed to ride. CH 3 groups were also free to rotate. Water H's were refined with restrained d(O-H). 
In all cases displacement parameters were taken as t/i S0 (H) =Xx £/e<i(host) [d(C — //) m eth y i = 0.96 A°, X= 1.5; d(C — H)^ 
= 0.93 k,X= 1.2; O - H = 0.85 (1)A, X = 1.2]. 

A rather peculiar characteristic of the structure was its having the two DMF solvates as well as the pds anion disordered, 
all of them in different ways: in both DMF molecules the disorder mimics a two fold symmetry, with the pseudo two fold 
axis by force passing throuh the central N; in the case of moieties E (D) this occurs with the pseudo diad being 
perpendicular (parallel) to one of the to the two C(methyl) — N lines, Fig lc (Id). 

The case of the pds anion was not that clear cut, but interesting anyway: the molecule occupies in the crystal several, 
slightly offset positons, all of them with the S atoms "clamped" in the SI, S2 reported coordinates (No "ghosts" in their 
neighbourhood). The central oxygens 04 and 05, instead, presented a clear splitting which needed to be included in the 
model in order to have a proper refinement. The coresponding outermost minoritarian oxygens, however, could not be 
clearly disclosed and have to be accordingly disregarded. To compensate for this fact, atoms 01-03, 06-08 were given 
full occupancy. This procedure, fulfilled with some restraints in metrics and in displacement factors, allowed to reduce 
the R factor by more -10%, and the s.u.'s for the 04, 05 coordinates in -30%. 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell refinement: CrysAlis PRO (Oxford Diffraction, 2009); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2009); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 
2008); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 



Acta Cryst. (2013). E69, m63-m64 



sup-2 



supplementary materials 




Figure 1 

Ellipsoid plot of the different constituents of (I), drawn at a 30% displacement factor level, (a): The Ni(phen)3 nucleus, 
(b): The S2O8 2 " anion. Note the minoritarian S fractions, around 04 and 05. (c) and (d): the two disordered DMF 
molecules, with different pseudo two-fold symmetry, and the well behaved water solvate. 
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Figure 2 

A packing view of (I) drawn down b and showing the way in which the cationic-anionic H-bonding network builds up. 
DMF units (in light lining) appear in the structural voids, with almost no connections to the rest. Only H atoms involved 
in H-bonding have been represented. 

Tris(1,10-phenanthroline-K 2 iV,iV')nicl<el(ll) hexaoxido-j/-peroxido-disulfate(VI) iV,iV-dimethylformamide 
disolvate monohydrate 

Crystal data 

[Ni(C 12 H 8 N 2 ) 3 ](S 2 0 8 )-2C 3 H 7 NO-H 2 0 
M r = 955.65_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.4832 (3) A 
b = 12.2221 (4) A 
c = 18.0044 (6) A 
a = 79.691 (3)° 
P = 76.725 (3)° 
y = 76.190 (3)° 
V= 2161.41 (12) A 3 

Data collection 

Oxford Diffraction Gemini CCD S Ultra 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co scans, thick slices 



Z=2 

F(000) = 992 

D x = 1.468 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 11752 reflections 

(9 = 3.7-28.8° 

ft = 0.62 mnT 1 

T=294K 

Block, light brown 

0.18 x 0.11 x 0.11 mm 



Absorption correction: multi-scan 

(CrysAlis PRO; Oxford Diffraction, 2009) 
r mm = 0.945, 7 max = 0.952 
3 1 646 measured reflections 
10070 independent reflections 
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6165 reflections with/> 2a(I) 
R iat = 0.041 

fi'max = 28.9°, 0 m in = 3.7° 



h = -14— >14 
fc=-15->16 
/ = -24->24 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 20-CF 2 )] = 0.056 
wR{F 2 ) = 0.170 
S = 1.04 

10070 reflections 
647 parameters 
246 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = \IW{F 0 2 ) + (0.096P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 
(A/(7) max = 0.007 
A/w = 0.65 e A" 3 
A/w = -0.73 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U *ITJ 


Nil 


0.21814(5) 


0.29652 (4) 


0.27142 (3) 


0.04038 (18) 


N1A 


0.3061 (3) 


0.4386 (3) 


0.25528 (18) 


0.0449 (8) 


N2A 


0.4160 (3) 


0.2281 (3) 


0.22251 (18) 


0.0441 (8) 


CIA 


0.2489 (5) 


0.5435 (4) 


0.2693 (3) 


0.0564(11) 


H1A 


0.1571 


0.5607 


0.2880 


0.068* 


C2A 


0.3211 (6) 


0.6290 (4) 


0.2570 (3) 


0.0707 (14) 


H2A 


0.2781 


0.7014 


0.2690 


0.085* 


C3A 


0.4549 (6) 


0.6067 (4) 


0.2273 (3) 


0.0678 (14) 


H3A 


0.5037 


0.6636 


0.2191 


0.081* 


C4A 


0.5186(5) 


0.4977 (4) 


0.2092 (2) 


0.0552 (11) 


C5A 


0.6573 (5) 


0.4663 (5) 


0.1758 (3) 


0.0713 (14) 


H5A 


0.7109 


0.5198 


0.1667 


0.086* 


C6A 


0.7116(5) 


0.3623 (5) 


0.1573 (3) 


0.0770(16) 


H6A 


0.8021 


0.3451 


0.1349 


0.092* 


C7A 


0.6338 (4) 


0.2757 (4) 


0.1711 (3) 


0.0603 (12) 


C8A 


0.6837 (5) 


0.1661 (5) 


0.1533 (3) 


0.0751 (15) 


H8A 


0.7735 


0.1447 


0.1307 


0.090* 


C9A 


0.6032 (5) 


0.0890 (4) 


0.1684 (3) 


0.0722 (14) 


H9A 


0.6366 


0.0158 


0.1554 


0.087* 


C10A 


0.4690 (5) 


0.1224 (4) 


0.2038 (3) 


0.0576 (11) 


H10A 


0.4143 


0.0696 


0.2150 


0.069* 


C11A 


0.4973 (4) 


0.3038 (4) 


0.2064 (2) 


0.0457 (9) 


C12A 


0.4382 (4) 


0.4166 (3) 


0.2246 (2) 


0.0441 (9) 


NIB 


0.0317(3) 


0.3791 (3) 


0.32722 (18) 


0.0429 (7) 


N2B 


0.2391 (3) 


0.2495 (3) 


0.38604(18) 


0.0448 (8) 



Occ. (<1) 
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/'111 

LIB 


A H/ifn SA\ 

-0.0697 (4) 


A A A £L £L / A \ 

0.4466 (4) 


A TATO ST\ 

0.2978 (3) 


A AC A £. ( 1 1 \ 

0.0546 (11) 


Hits 


A (\£L 1 T 

— 0.061 / 


A /ICO'! 

0.4583 


A T A A £L 
0.2446 


0.066* 


C2B 


a 1 o/ct //ia 
— 0.1862 (4) 


0.5002 (4) 


A 1 A T A 

0.3420 (3) 


A ACOO /1 T\ 

0.0588 (12) 


H2B 


a t c /i 1 

-0.2541 


0.5467 


A 1 1 OT 

0.3187 


A AT 1 sk 

0.071* 


C3B 


"0.2005 (4) 


A /I O /I *3 t A\ 

U.4843 (4) 


A /II A 1 /"5 ^ 

U.42U1 (j) 


AACT1 
0.05 /l (11) 


H3B 


a t ttt 

-0.2777 


0.5206 


0.4505 


A A/" O ik 

0.068* 


L4B 


A A AT C 

-0.0975 (4) 


A /ilOC //I \ 

0.4125 (4) 


A A C /I 1 /T\ 

0.4541 (2) 


A A A fl£ / 1 A\ 

0.0496 (10) 


C5B 


A 1 A1A /C\ 

— 0.10.39 (5) 


A 1 AA 1 //I \ 

0.3901 (4) 


0.j3jj (3) 


A AjCT/C / 1 T\ 

0.0626 (12) 


H5B 


A 1 OAT 

—0.1807 


A A T 1 O 

0.4218 


A f /'Of 

0.5685 


A ATC sk 

0.075* 


C6B 


A AA 1 A /C\ 

0.0010 (5) 


0 ..3229 (4) 


0.5651 (2) 


A AC AT / 1 T\ 

0.059 / (12) 


H6B 


A AAC /" 

-0.0056 


A 1 AO O 

0.3088 


A y' 1 OT 

0.6182 


A ATT sic 

0.072* 


C7B 


0.1210 (5) 


A TT? T //I \ 

0.2737 (4) 


A f 1 /"') /T\ 

0.5163 (2) 


A AC 1 T / 1 A\ 

0.0517 (10) 


L8B 


A TTT <1 /C\ 

0.2324 (5) 


A TA/IT / A'\ 

0.2047 (4) 


A C A 1 C ("> \ 

0.5435 (3) 
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Atomic displacement parameters (A 2 ) 
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-0.0055 (16) 


-0.0170(19) 


C12C 


0.035 (2) 


0.052 (2) 


0.052 (2) 


-0.0083 (18) 


-0.0062 (17) 


-0.0164(19) 


OIW 


0.096 (3) 


0.109 (4) 


0.127 (4) 


-0.023 (3) 


-0.002 (3) 


0.029 (3) 


SI 


0.0785 (8) 


0.0605 (7) 


0.0471 (6) 


-0.0279 (6) 


-0.0163 (6) 


-0.0020 (5) 


S2 


0.0782 (8) 


0.0452 (6) 


0.0671 (7) 


-0.0088 (6) 


-0.0203 (6) 


-0.0065 (5) 


01 


0.113(3) 


0.085 (3) 


0.096 (3) 


-0.028 (2) 


-0.059 (2) 


-0.002 (2) 
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Uz 


u. iz / (3j 


a /oa 
U.U /J (zj 


A AAO /OA 

U.Uo / (zj 


a nin /oa 
— U.Ujy (zj 


A A 1 O /OA 

— u.u iy (Z) 


A A1 T3 /1 H \ 

U.VIZi (1 / j 


03 


a 1 a a //i A 
U.loo (4) 


A ATA /OA 
0.U /V (Zj 


A AAA /OA 

U.Uoo (zj 


A A/I "7 /OA 
— U.U4 / (Z) 
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-V.UiZ (Z) 


A A 1 O A / 1 TA 
— U.U13U (1 /j 


f\A 

04 
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A AO O /OA 
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(Jj 


n aoa /oa 
U.UeU (zj 


A AAA /OA 
U.UOO (J J 


A 1 A/I //1A 

U.1U4 (4j 


A A1 £ /O 1 * 

— U.U lo (Z) 


A AO £ /OA 
— U.UZJ (Zj 


A AOO" /OA 
— U.Uz / (Zj 


/~\A 

(Jo 


A 1 00 /r\ 
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a AAA /OA 
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A A1 A A /1 OA 
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U.UoJ (zj 
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Do 


a 1 no /oa 
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U.Uoz (Z) 
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A AA/1 ZO\ 
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A AT A /^A 
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A AO 1 /OA 

—U.Uzl (Zj 


XT1 F\ 

JN ID 
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U.Uy4 (4j 


A 1 AO / /I A 

u.iuy (4j 


A AO/1 /OA 

U.U84 (jj 


A A/1 1 

— U.U41 (3 ) 


rt All /OA 

U.U 1 3 (3j 


A AAO /*2A 

—U.UUo (3 j 


U1D 


n ik /oa 
U.llD (/j 


A AO/; /AA 

U.uyo (o) 


A 1 OA /OA 
U.lZU (/ ) 


A A*2/1 

— U.U34 (j ) 


A A/1 o //;a 
— U.U4y (oj 


A AAA /^A 

U.UUo (jj 


CID 


A i in /n 
U.11U (Dj 


A 1 A A ( c\ 

U.1UU (_>) 


A 1 OA /AA 

U.lzU (Oj 


A A/1 A iA\ 

— U.U44 (4) 


a nin //ia 
— U.U3U (4j 


A AAA //1A 

—U.UUo (4j 


U1D 


A i ^o /n\ 
U.lDZ (IZj 


Ann /i AA 

U.zlj (loj 


A 1 AO /OA 

U.lUo (yj 


A AA/1 /OA 

— u.uu4 (y) 


A A1/1 /OA 

— U.U34 (sj 


A A 1 O /OA 

u.uiy (yj 


CzJJ 


A \ A£L /OA 

U.14o (/) 


U.135 (/j 


A 1 AO /£A 
U.1U / (j) 


A A/1 1 /£\ 
— U.U41 (j ) 


A A/1 O /^A 
— U.U4Z (D) 


A A 1 1 /^A 
U.U13 (jj 


0 To. 


n m /oa 
U.1ZZ (/ ) 


U.ZZj (lUj 


A 10 1 /AA 

U.lzl \p) 


U.UUj {/ ) 


A A1 0 /^A 
U.UlO (J) 


A ATA /TA 
U.U /O \ l ) 


XT1 T7 
JN ill 


U. 1 1 / (Dj 


A 1 AO //IA 

U. 1UZ (4J 


A 1 A A //I A 
U.1UU (4) 


A AA^ (A \ 

— U.UU3 (4) 


a nni //1A 
— U.UU3 (4j 


A AAA /1A 

—U.UUo (3 j 


Clb 


a k/; /1 *5 \ 
U.lDO (13j 


A 1 AO / 1 OA 

U.loz (1 /) 


A 1 O A / 1 /I A 

U.lzo (14) 


U.U3 / (13) 


A AAA / 1 1 A 
U.UUU (13j 


A AAO / 1 O A 

— U.Uvi (lzj 


r^oc 
Czr, 


A i 00 /i o\ 
U.lo3 (loj 


U.131 (Iz) 


A OAA /1 OA 

U.zUo (lo) 


A A££ /1 0\ 

— U.UOJ (lz) 


A AA1 /1 /^A 

U.UU3 (loj 


A AO £ /I 1 A 

— U.U35 (llj 


C3rs 


A ion /OA 

u.i3y (yj 


A 1 AO /I 1 A 
U.1U/ (llj 


a /1 oa 
U.Ijj (Iz) 


A A'lO /OA 

— u.u3o (y) 


A AAA /1 AA 

— U.UUo (lUj 


OAK /1 AA 

— U.UIj (lUj 


OlE' 


0.226 (16) 


0.144(12) 


0.152(11) 


-0.085 (12) 


-0.001 (12) 


-0.029 (9) 


C1E" 


0.132(12) 


0.175 (18) 


0.173 (17) 


0.027 (14) 


0.015 (15) 


-0.017(17) 


C2E" 


0.146(12) 


0.138 (15) 


0.204 (19) 


-0.051 (12) 


-0.010(15) 


-0.011 (14) 


C3E" 


0.146(14) 


0.121 (10) 


0.103 (11) 


-0.045 (9) 


-0.025 (11) 


0.001 (10) 


OlE" 


0.220(19) 


0.204 (15) 


0.152(12) 


-0.120(14) 


-0.040 (14) 


0.000 (12) 



Geometric parameters (A, °) 


Nil— N2B 


2.088 (3) 


C4C— C12C 


1.402 (6) 


Nil— N2C 


2.089 (3) 


C4C— C5C 


1.425 (7) 


Nil— NIB 


2.090 (3) 


C5C— C6C 


1.344 (7) 


Nil— N2A 


2.091 (3) 


C5C— H5C 


0.9300 


Nil— NIC 


2.098 (3) 


C6C— C7C 


1.428(7) 


Nil— N1A 


2.100 (3) 


C6C— H6C 


0.9300 


N1A— CIA 


1.321 (5) 


C7C— C8C 


1.403 (7) 


N1A— C12A 


1.349 (5) 


C7C— cue 


1.416(5) 


N2A— CI OA 


1.347 (5) 


C8C— C9C 


1.356 (7) 


N2A— C11A 


1.355 (5) 


C8C— H8C 


0.9300 


CIA— C2A 


1.391 (6) 


C9C— C10C 


1.390 (6) 


CIA— H1A 


0.9300 


C9C— H9C 


0.9300 


C2A— C3A 


1.361 (7) 


C10C— H10C 


0.9300 


C2A— H2A 


0.9300 


cue— ci2c 


1.433 (6) 


C3A— C4A 


1.399 (7) 


OIW— H1WA 


0.854 (13) 


C3A— H3A 


0.9300 


OIW— H1WB 


0.850 (13) 


C4A— C12A 


1.400 (6) 


SI— 01 


1.395 (3) 


C4A— C5A 


1.428 (7) 


SI— 02 


1.408 (3) 


C5A— C6A 


1.330 (8) 


SI— 03 


1.422 (3) 


C5A— H5A 


0.9300 


SI— 04 


1.608 (3) 


C6A— C7A 


1.439 (7) 


S2— 08 


1.401 (3) 


C6A— H6A 


0.9300 


S2— 06 


1.403 (3) 


C7A— C8A 


1.384 (7) 


S2— 07 


1.420 (3) 


C7A— C11A 


1.412(6) 


S2— 05 


1.622 (3) 


C8A— C9A 


1.362 (7) 


04—05 


1.399(4) 
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P O T7 M p\i T7M 

C3b — (Jib 
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1.09 (2) 


piTpi P yl P 

C3C — C4C 


1 O A A /H\ 

1.390 (7) 


P O T7 !! TTOT7TO 

C3b — H3bB 


A AO AA 

0.9300 


POP TTOP 

C3C — H3C 


A AO A A 

0.9300 






XTOT) XT." 1 XTO/" 1 

N2B — Nil — N2C 


1 "7 A /I H { 1 0\ 

170.47 (12) 


POP P yl P P CP" 

C3C — C4C — C5C 


1 OO / A\ 

123.6 (4) 


XTO TO XT' 1 XT 1 TO 

N2B — Nil — NIB 


"7A"71 / 1 O \ 

79.71 (12) 


P T O P P /I P P C P 

C12C — C4C — C5C 


119.3 (5) 


XTO P XT ' T XT T TO 

N2C — Nil — NIB 


A A nc\ / T o\ 

94.79 (12) 


PPP PCP P /I P 

C6C — C5C — C4C 


1 O A O /C\ 

120.8 (5) 


\TTT) XT; 1 XTO A 

NZB — Nil — N/A 


C\/Z AC / T O X 

96.45 (13) 


C6C — CjC — HdC 


1 1 A / 

119.6 


N2C— Nil— N2A 


89.93 (13) 


C4C— C5C— H5C 


119.6 


NIB— Nil— N2A 


172.08 (12) 


C5C— C6C— C7C 


122.0 (4) 


N2B— Nil— NIC 


92.80 (13) 


C5C— C6C— H6C 


119.0 


N2C— Nil— NIC 


79.70(13) 


C7C— C6C— H6C 


119.0 


NIB— Nil— NIC 


93.56 (13) 


C8C— C7C— cue 


116.6(4) 
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XTO A 

N2A— 


-Nil — NIL 


93.54 (13) 


N2B— 


XT'1 XT1 A 

-Nil — N1A 


C\ A A f\ / 1 1\ 

94.40 (12) 


N2C— 


XT ' 1 XT 1 A 

-Nil — N1A 


93.77 (13) 


XT 1 D 

NIB— 


\T* 1 XT 1 A 

-Nil — N 1A 
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94.29 (13) 


XT1 A 

N2A— 


\T!1 XT 1 A 

-Nil — N 1A 


HC\ A1 / 1 1\ 

79.02 (13) 
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NIC— 


XT! 1 XT 1 A 

-Nil — N 1A 
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C2A— 


f ■* i a T T 1 A 

-CIA — HI A 
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C3A— 


-C2A — CIA 


119.8 (5) 


C3A- 


-C2A— H2A 


1 OA 1 

120.1 


C1A- 


-C2A— H2A 


1 1A 1 

120.1 


C2A- 


-C3A— C4A 


119.6 (4) 


C2A- 


-C3A— H3A 


120.2 


C4A- 


-C3A— H3A 


120.2 


C12A — C4A — C3A 


116.5 (4) 


C12A 


— C4A — C5A 


1 1 A >1 / /I \ 

119.4 (4) 


C3A- 


-C4A— C5A 


11/1 1 /"/I \ 

124.1 (4) 


C6A- 


-C5A— C4A 


121.5 (4) 


C6A- 


-C5A— H5A 


1 1 A 1 

119.2 


C4A- 


-C5A — H5A 


119.2 


C5A- 


-C6A — C7A 


111 /f \ 

121.6 (5) 


C5A- 


-C6A— H6A 


1 1 a o 
1 19. z 


C7A- 


-C6A— H6A 


119.2 


C8A- 


-C7A— CllA 


117.4 (4) 


C8A- 


-C7A — C6A 


1 O A C t Z \ 

124.6 (5) 


C11A- 


— C7A — C6A 


inn i c\ 

117.9 (5) 


C9A- 


-C8A— C7A 


121.0 (5) 


C9A- 


-C8A— H8A 


119.5 


C7A — C8A — H8A 


1 1 A C 

119.5 


C8A- 


-C9A— CI OA 


1 1 O C { c\ 

1 18.5 (5) 


C8A- 


-C9A— H9A 


120.7 


C10A 


— C9A — H9A 


120.7 


N2A- 


-CI OA— C9A 


1 11 *7 

122.7 (4) 


N2A- 


-CI OA— HI OA 


1 1 O £. 

118.6 


C9A- 


-CI OA— HI OA 


118.6 


N2A- 


-CllA— C7A 


111 C / A \ 

122.5 (4) 


N2A- 


-CllA— C12A 


11 /.I (4) 


C7A- 


-CllA— C12A 


120.4 (4) 


N1A— 


-CI 2 A— C4A 


123.7 (4) 


N1A— 


-C12A— CllA 


117.2 (3) 


C4A- 


-C12A— CllA 


119.1 (4) 


C1B- 


-NIB— C12B 


116.9(4) 



C8C — C7C — C6C 


1 1 C A ( A\ 

125.0 (4) 


C11C — C7C — C6C 


118.5 (5) 


C9C — CSC — C7C 


1 1 A 1 / A \ 

120.3 (4) 


C9C — C8C — H8C 


1 1 A A 

119.9 


C7C — C8C — H8C 


1 1 A A 

119.9 


C8C — C9C — C 1 0C 


119.4 (5) 


/inri nnr" TTar" 

C8C — C9C — H9C 


1 1A 1 

120.3 


C 1 0C — C9C — H9C 


1 1A 1 

120.3 


JN zC — C 1 0C — C9C 


1 ii c ( z\ 
ill.o (5) 


N 2C — C 1 0C — H 10C 


1 1 O *7 

118.7 


C9C — C10C — H10C 


1 1 O H 

118.7 


XT1/" 1 /"• 1 1 /"• f 'H f ' 

N2C — C11C — C7C 


111 C { A \ 

[22.5 (4) 


Nzc — cue — cizc 


1 1 O 1 /1\ 

llo.z (3) 


C7C — C11C — C12C 


1 1 A A / A\ 

119.4 (4) 


N 1 C — C 1 2C — C4C 


1 1 "> A / A \ 

123.0 (4) 


xti/" 1 nnr c ' \ \ c ' 

NIC — C12C — cue 


1 1 £. A (">\ 

116.9 (3) 


C4C — C 1 2C — C 11C 


IzU.l (4) 


HI WA — (Jl W — HI WB 


1 AC /") \ 

105 (3) 


Ol — SI — 02 


115.5 (2) 


Ol — bl — 03 


1 1 1 A /">\ 

112.9 (3) 


Oz — Si — U3 
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Ol — SI — 04 


1 1 A C \ 

110.5 (3) 


02 — SI — 04 


1 AO 1 /") \ 

108.3 (3) 


U3 — hi — U4 


A 1 A /1\ 

91.0 (2) 


Uo — bZ — (Jo 


11 /.U (3) 


08 — S2 — 07 


1 1 C 1 /1\ 

115.2 (2) 


06 — S2 — 07 


115.1 (3) 


08 — S2 — 05 


1 A /_ "7 /I \ 

106.7 (3) 


06 — S2 — 05 


1 az: c \ 

106.5 (3) 


07 — S2 — 05 


92.5 (2) 


05 — 04 — SI 


111/ /1\ 

112.6 (3) 


04 — 05 — S2 


111.3 (3) 


C2U — N 1 D — C 1 D 


111 1 /"7 \ 

121.1 (7) 


C2D — ^NID — C3D 


120.7 (8) 


C1D — N1D — C3D 


1 1 O 1 /n\ 

118.2 (7) 


/ \ 1 r-\ i /-iir\ \ti r\ 

OlD — C1D — N1D 


1 n a /a\ 

127.0 (9) 


OlD — C1D — H1DD 


116.5 


XT 1 T"\ /" " 1 "p\ T T 1 T\T\ 

NID — CID — H1DD 


116.5 


OlD — CID — HIDA 


123.2 


XT 1 T"\ /" " 1 T"\ T T 1 T\ A 

NID — CID — HIDA 


1 AA C 

109.5 


XT 1 T~"\ /~i 1 T\ T T 1 T"\Ti 

NID — CID — H1DB 


109.5 


T T 1 T"\T~"\ f ^ 1 T~"\ T T 1 r\r» 

H1DD — CID — H1DB 


100.5 


TT1 r\ A rtir» TT1T~\T5 

HIDA — CID — H1DB 


1 AA C 

109.5 


NID — CID— H1DC 


109.5 


HIDD— CID— HI DC 


110.9 


HIDA— CID— H1DC 


109.5 


HIDB— CID— HI DC 


109.5 


OlD"— C2D— NID 


134.5 (12) 


OlD"— C2D— H2DB 


115.3 
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CIB — Nib — Nil 


129.8 (3) 


\ti r\ PftT~\ TTftT~M~> 

N ID — L2D — H2DB 


1 AA C 

109.5 


p i ^ r-> XT 1 Tft XT* 1 

C12B — NIB — Nil 


1 1 O 1 /ft\ 

113.2 (2) 


XT1 T"\ PftT\ TTftT~\P 

N 1 D — C2D — H2DC 


109.5 


C 1 OB — N2B — C 1 1 B 


117.8 (4) 


t Tft nn Pft t\ t t ft r ~\ p 

H2DB — C2D — H2DC 


1 AA C 

109.5 


pi An XTftTft XT- 1 

LI OB — N2B — Nil 


1 ^ n a /ft\ 

129.0 (3) 


\ii r-\ PftTA t t ft rft 

N ID — L2D — H2DD 


1 AA C 

109.5 


p 1 1 T~T \n T~t XT* 1 

CUB — N2B — Nil 


1 1 ») is /ft \ 

113.2 (2) 


TTftT"\"TTl PftT~\ TTTF\r» 

H2DB — C2D — H2DD 


109.5 


\ti n p 1 "pi /■ - -» r> 

N 1 B — C 1 B — C2B 


123.7 (4) 


T Tft T\P P ft Tft T Tft Tft Tft 

H2DC — C2D — H2DD 


109.5 


XT 1 T"> P 1 Ti T T 1 Tft 

NIB — CIB — H1B 


1 1 O 1 

118.2 


Pi 1 Tft tl PftTft TTftTft A 

0 1 D — C2D — H2D A 


1 1 ft O 

112.8 


f < rs r-j /ft 1 r-j TTITft 

C2B — CIB — H1B 


118.2 


XT1 Tft PftTft TTftTft A 

N 1 D — C2D — H2D A 


112.8 


L3B — L2B — LIB 


i i n i / a\ 

119.3 (4) 


TTftTft/ -1 pft rft TTftTft A 

HzDL — L2D — H2DA 


115.8 


/Tin TT^n 

C3B — C2B — H2B 


120.3 


TTftTftTft PftTft TTftTft A 

H2DD — C2D — H2DA 


99.3 


p i r"> TT1T1 

CIB — C2B — H2B 


1 1A ft 

120.3 


X T 1 Tft P ft Tft T Tft Tft 1 

N1D — C3D — H3D1 


1 AA C 

109.5 


L2B — L3B — L4B 


119.3 (4) 


XTITft p ") r-\ TTftTftft 

N ID — L3D — H3D2 


1 AA C 

109.5 


LzB — L3B — H3B 


1 OA 1 

lz0.3 


T Tft Tftl p ") FA TJITftft 

H3D1 — L3D — H3DZ 


1 AA C 

1 09. j 


p A Ti PftTft TTOn 

C4B — C3B — H3B 


120.3 


XT 1 Tft P ft Tft T Tft Tft ft 

N1D — C3D — H3D3 


1 AA C 

109.5 


C 1 2B — C4B — C3B 


117.4 (4) 


T Tft Tft 1 P ft Tft T TftTft ft 

H3D1 — C3D — H3D3 


109.5 


L 1 zB — L4B — L5B 


1 1 A O //I \ 

119.2 (4) 


TTftTftft p ") Tft TTftTftft 

H3Dz — L3D — H3D3 


1 AA C 

109.5 


Pft rt p A rj Pen 

L3B — L4B — L5B 


123.3 (4) 


p i ii XT1T7 /"" i t - / 

Lib — N lb — Lib 


1 "7 A C / 1 A\ 

170.5 (19) 


C6B — C5B — C4B 


1 OA *"7 / A \ 

120.7 (4) 


Pirn \ti r PftT^ii 

C1E — N1E — C3E 


1 ft C /ft \ 

135 (2) 


P/Ti PC FT TTCT* 

C6B — C5B — H5B 


119.6 


P 1 F' XT 1 T -1 Pft T -1 f 

C1E — N1E — C2E 


1 ft O A / 1 A\ 

128.9 (19) 


P 1 FT PCT) TTCD 

L4B — L5B — H5B 


lift/ 

119.6 


P ft T7 II XT1T7 /"> -> r 

L3b — N lb — L2b 


1 ££. A / 1 H\ 

166.9 (17) 


PCD p /, D P -7 D 

LjB — LoB — L /B 


I'll O / /I ■) 

121.3 (4) 


pirjf X.T1T7 PftTJf 

Lib — N lb — L3b 


123.3 (lo) 


P C FT P/^"Ti TTjCT) 

L5B — LoB — HoB 


119.4 


p ft M XT1T7 p O ' 

L3b — N lb — L3b 


83.9 (15) 


/-T7T~i /~ ✓ r-\ iT/-ri 

C7B — C6B — H6B 


119.4 


/~1 ft T - ' 1 \T1 1 — ' /~1 ^> T 1 1 

C2E — ^NIE — C3E 


1 r\ i ft /1 A \ 

107.2 (14) 


P1 m nan POTT 

CUB — C7B — C8B 


117.0 (4) 


p 1 rn \r i r pft t -1 ii 

C 1 E — N 1 E — C2E 


116.1 (19) 


CUB — C7B — C6B 


1 1 A ft 

119.3 (4) 


pi T7f XT1T7 pirn 

C1E — N1E — C2E 


68.7 (15) 


pott pttt p/"Tj 

C8B — C7B — C6B 


123.7 (4) 


P ft T -1 II Mir Pft T -1 tl 

C3E — N 1 E — C2E 


1AO ft /1C\ 

108.3 (15) 


C9B — C8B — C7B 


H9.8 (4) 


/~1 ft 1 — ' f Tl T 1 1 — ' /~lft 1 — ' tl 

C3E — N1E — C2E 


167.8 (14) 


p A ft pott TTon 

L9B — LoB — HoB 


1 OA 1 

120.1 


XT1T7 p 1 T - / TT1T7A 

N lb — Lib — HlbA 


1 AA C 

109.5 


P "7 FT POTT TTOT) 

L7B — LoB — HoB 


1 O A 1 

120.1 


xtit? /- ■< i t - / i t i rn 

N lb — Lib — HlbB 


1 AA C 

109.5 


POTT PATT p i Art 

C8B — C9B — ClOB 


119.6 (5) 


tti r » p id tti r r> 

H1EA — C1E — H1EB 


109.5 


P O I~"> patt TTATT 

C8B — C9B — H9B 


120.2 


\T I p p 1 p| TTI p p 

N1E — C1E — H1EC 


109.5 


p i /if) patj TTnn 

C 1 OB — C9B — H9B 


1 OA O 

120.2 


TT1T7A PIT' tti r; p 

H 1 EA — C 1 E — H 1 EC 


1 A A C 

109.5 


\T1T1 ninn PA T) 

N2B — ClOB — C9B 


1 OO /I /r\ 

122.4 (5) 


tti m p 1 ) " 1 tti r p 

H 1 EB — C lb — H 1 EC 


1 A A C 

109.5 


pi a ft tti f\r> 

N2B — C 1 OB — H 1 OB 


118.8 


\ti p PftT -1 ' TTftl -1 A 

N1E — C2E — H2EA 


109.5 


/ * a ft pi att tti att 

C9B — C 1 OB — H 1 OB 


118.8 


\ti p Pft I -1 1 T Tft l -1 1ft 

N1E — C2E — H2EB 


109.5 


\TiTi pi in pan 

N zB — L 1 1 B — L7B 


123.4 (4) 


TTftT" A p ft 1 TT1T7T) 

H2bA — L2b — H2bB 


1 AA C 

109.5 


\TiTi pi i n PHD 

N zB — L 1 1 B — L 1 zB 


1 1 *7 A /O \ 

117.0 (3) 


XT1T7 /^ftT7' TTOT7/ - ' 

N lb — L2b — H2bL 


1 AA C 

109.5 


p -t r-> p i 1 ft p \ i~\ -p-\ 

C7B — CUB — C12B 


119.6 (4) 


TTftp * PftT -1 ? TTftT^P 

H2EA — C2E — H2EC 


109.5 


XT 1 FT P 1 1 TT P A ft 

N 1 B — C 1 2B — C4B 


123.3 (4) 


T Tft T -1 Tft Pft l -1 ' T Tft T -1 P 

H2EB — C2E — H2EC 


109.5 


NIB — C12B — CUB 


11/ ft /">\ 

116.9 (3) 


Pi1T7' piT7f 

(J 1 E — C3E — N 1 b 


1 ftft /ft\ 

123 (2) 


C4B — C 1 la — C 1 1 B 


1 1 A A /O \ 

119.9 (3) 


PV1T7' piT7f TTOT7 A 

DIE — C3E — H3EA 


1 1 O *7 

118.7 


P 1 P XT 1 P P 1 ft P 

CIC — NIC — C12C 


117.7 (4) 


\ti p PftT -1 ' TTftT -1 A 

N1E — C3E — H3EA 


118.7 


P1P XT1P XT* 1 

CIC — NIC — Nil 


1 ft A f /"> \ 

129.6 (3) 


\ti p p i pt| T T 1 T'Tft 

N 1 E — C 1 E — H 1 ED 


1 AA C 

109.5 


C12C— NIC— Nil 


112.6(3) 


N1E — C1E" — HI EE 


109.5 


C10C— N2C— cue 


118.7(3) 


HIED— CI E"— HI EE 


109.5 


C10C— N2C— Nil 


128.9 (3) 


N1E — C1E" — H1EF 


109.5 


C11C— N2C— Nil 


112.4 (3) 


HIED— C1E"— H1EF 


109.5 


NIC— CIC— C2C 


122.6 (4) 


H1EE — C1E" — H1EF 


109.5 


NIC— CIC— HlC 


118.7 


N1E — C2E" — H2ED 


109.5 
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C2C — CIC — HlC 


118.7 




N1E — C2E — 


-H2EE 




109.5 


C3C — C2C — CIC 


119.6 (5) 




H2ED — C2E 


— H2EE 




109.5 


cic cic vac 


1 9fl 9 
iZU.Z 




vrip CIV" 


-nzszr 




1 HQ ^ 


CIC— C2C— H2C 


120.2 




H2ED — C2E" 


— H2EF 




109.5 


C2C— C3C— C4C 


120.0 (4) 




H2EE — C2E"- 


-H2EF 




109.5 


C2C— C3C— H3C 


120.0 




01E" — C3E"- 


-N1E 




120 (3) 


C4C— C3C— H3C 


120.0 




OlE" — C3E"- 


-H3EB 




120.0 


C3C— C4C— C12C 


117.1 (4) 




N1E — C3E"— 


-H3EB 




120.0 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


r-a 




D-A 


D—R-A 


oiw—mwAoa 




0.85 (5) 


2.02 (6) 




2.839 (7) 


160(10) 


oiw— mwB-ow" 




0.85 (7) 


1.90 (7) 




2.668 (10) 


149 (7) 


C3B—R3B-01W 1 




0.93 


2.54 




3.305 (8) 


139 


CIB — HLB— 03" 




0.93 


2.55 




3.192 (6) 


126 


C3J— H3^-08 




0.93 


2.59 




3.271 (6) 


130 


C3C— H3C-01 1 " 




0.93 


2.43 




3.337 (6) 


164 


C5A—R5A-03 




0.93 


2.58 




3.505 (7) 


170 


C5C — H5C-02"' 




0.93 


2.53 




3.365 (7) 


150 


C6B— R6B-0V 




0.93 


2.53 




3.434 (5) 


163 


C6C — H6C- 02 iv 




0.93 


2.56 




3.409 (6) 


151 


C8C— H8C-03 iv 




0.93 


2.30 




3.197 (6) 


162 


CIO^— H10^-O8 v 




0.93 


2.48 




3.220 (6) 


137 


C10C— H10C-Ol£" 




0.93 


2.59 




3.228 (19) 


126 



Symmetry codes: (i) -x+ 1 , -y+ 1 , -z+ 1 ; (ii) x-\,y, z; (iii) x-\,y-\,z; (iv) -x+ 1 , -y+ 1 , -z; (v) x,y-\, z. 
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